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(54) [Title of the Invention] KEY MATRIX CONTROL DEVICE 

(57) [Abstract] 

[Object] To provide a key matrix control device capable 
of controlling the driving of a key matrix of a main unit by 
a remote control transmitter provided with a "lock" function 
key . 

[Construction] A key matrix control device provided with 
a key matrix comprises remote adjusting means including many 
function keys for remote-controlling the device, the many 
function keys including at least one key for performing a 
lock function. The key matrix control device also comprises 
control means for applying a key scan pulse to the key 
matrix and for controlling the device in accordance with an 
input signal from the key matrix and/or the remote adjusting 
means. The key matrix control device further comprises 
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blocking means for blocking, in accordance with a lock 
signal from the remote adjusting means, the key scan pulse 
applied from the control means to the key matrix, the 
blocking means being connected between the control means and 
the key matrix. 

[Effects] Consequently, a change of the currently 
executed function due to an operation of the key matrix is 
prevented, and the possibility of a wrong operation due to 
an error or the like and the resulting inconvenience of use 
can thus be successfully avoided. 
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[Claims] 

[Claim 1] A key matrix control device provided with a key 
matrix, comprising : 

remote adjusting means including many function keys for 
remote-controlling the device, the many function keys 
including at least one key for performing a lock function, 

control means for applying a key scan pulse to the key 
matrix and for controlling the device in accordance with an 
input signal from the key matrix and/or the remote adjusting 
means; and 

blocking means for blocking, in accordance with a lock 
signal from the remote adjusting means, the key scan pulse 
applied from the control means to the key matrix, the 
blocking means being connected between the control means and 
the key matrix. 

[Claim 2] A key matrix control device according to Claim 1, 
wherein the blocking means comprises first switching means 
including a plurality of switches for controlling the key 
scan pulse applied from the control means to the key matrix, 
and wherein the blocking means also comprises second 
switching means for applying a signal for blocking the 
plurality of switches from the control means to the first 
switching means in accordance with the lock signal from the 
remote adjusting means. 

[Claim 3] A key matrix control device according to Claim 1 



or 2, further comprising means for indicating a lock state 
in response to a control signal from the control means in 
accordance with the lock signal from the remote adjusting 
means . 

[Claim 4] A key matrix control device according to Claim 2, 
wherein the second switching means includes a switching 
transistor . 

[Detailed Description of the Invention] 
[0001] 

[Industrial Field of the Invention] The present invention 
relates to electronic and electric products that control 
various functions using a key matrix of a main unit and a 
remote control transmitter, and more particularly to key 
matrix control devices capable of controlling the driving of 
the key matrix of the main unit using a remote control 
transmitter provided with a "lock" function key. 

[0002] 

[Description of the Related Arts] As electric and 
electronic technologies are developed, in order to satisfy 
the usability required by users, not only key matrixes of 
main units but also remote control transmitters are used as 
means for controlling various functions in currently 
produced electric and electronic products. Fig. 1 shows an 
example of a conventional device in a general electric and 
electronic product in which various functions are controlled 



by a key matrix and/or a remote control transmitter. 
[0003] A micro computer (hereinafter , referred to as a 
micon) 40 applies key scan pulses to a key matrix 10 through 
a plurality of output terminals a, b, c, and d. Here, when 
one of many keys provided on the key matrix 10 is pressed, 
the micon 40 recognizes a signal of the key and controls the 
device to perform a corresponding function. Also, the micon 
40 is connected to a receiver 20 that includes a photodiode 
D2, and the micon 40 is thus capable of controlling various 
functions of the device in accordance with signals applied 
from the receiver 20. On this occasion, the receiver 20 
receives an infrared signal sent from a remote control 
transmitter 30 and transmits it to the micon 40. 
[0004] The transmitter 30 is identical to the key matrix 10 
of the main unit with the exception that it includes a key 
matrix arrangement whose functionality is decreased or 
expanded. When one of the many keys provided on the key 
matrix of the transmitter 30 is pressed, an infrared signal 
corresponding to the pressed key is generated by means of an 
infrared diode Dl, and the infrared signal is received by 
means of the photodiode D2 of the receiver 20. 
[0005] In such a conventional device, a lock function key 
for performing a locking (lock) function is normally 
provided on the key matrix of the main unit. Here, the lock 
function means a function that keeps the currently executed 
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function performing as long as the lock function key is 
pressed even if any other function key is pressed. Such a 
lock function is very useful for preventing a function 
required by a user from being changed due to any other 
function key activated accidentally or the like after the 
user determines the required function. For generally-used 
electric and electronic consumer products, however, a case 
sometimes arises where children accidentally press a key 
matrix of a main unit. More specifically, when a child 
accidentally presses a lock function key of a key matrix, an 
electric and electronic product performs a lock function. 
Thus, the other function keys of the key matrix and/or a 
remote control transmitter do not operate, and the state may 
thus be wrongly regarded as a malfunction. In contrast, 
without locking, children may turn a television "off" or may 
turn up the volume of the television through a key matrix of 
the television while watching the television. 

[0006] Accordingly, in the conventional device, there are 
problems in that an undesired function is performed by an 
error made by a child or the like and in that the device is 
thus wrongly regarded as being out of order. 

[0007] 

[Problems to be Solved by the Invention] The object of the 
present invention is, therefore, to provide a key matrix 
control device in which a remote control transmitter also 



comprises all means for performing a lock function including 
a lock function key provided on a key matrix, the key matrix 
control device being capable of operating so that the 
currently activated key is continuously in effect without 
being changed by an operation of any other key. 
[0008] 

[Means for Solving the Problems] In order to achieve the 
above-mentioned object , according to the present invention, 
a key matrix control device provided with a key matrix is 
provided, comprising remote adjusting means including many 
function keys for remote-controlling the device, the many 
function keys including at least one key for performing a 
lock function. The key matrix control device also comprises 
control means for applying a key scan pulse to the key 
matrix and for controlling the device in accordance with an 
input signal from the key matrix and/or the remote adjusting 
means. The key matrix control device further comprises 
blocking means for blocking, in accordance with a lock 
signal from the remote adjusting means, the key scan pulse 
applied from the control means to the key matrix, the 
blocking means being connected between the control means and 
the key matrix. 
[0009] 

[Embodiment] A preferred embodiment of the present 
invention will now be described with reference to the 
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attached drawing. Fig, 2 shows a key matrix control device 
according to the preferred embodiment of the present 
invention, A key matrix control circuit according to this 
embodiment comprises a main unit including a key matrix 10, 
a receiver 20, a micon 40, a display unit 50, and a 
switching circuit 100. The key matrix control circuit also 
comprises a transmitter 30 for generating a remote control 
signal. The transmitter 30 operates identically to the 
transmitter used in the conventional key matrix control 
device with the exception that a new function is added to 
the lock function key. When the lock function key of the 
transmitter 30 is pressed, an infrared signal corresponding 
to a lock function signal is generated by means of an 
infrared diode Dl and is transmitted to the receiver 20 of 
the main unit. The receiver 20 is identical to the receiver 
used in the conventional key matrix control device, and 
receives the infrared signal transmitted from the 
transmitter 30 by means of a photodiode D2 and transmits the 
lock function signal to the micon 40. Then, the micon 40 
outputs "high" level signals through output terminals A and 
B in accordance with the lock function signal transmitted 
from the receiver 20. The output terminal A is connected to 
the switching circuit 100 and the output terminal B is 
connected to the display unit 50. The display unit 50 is 
arranged such that an output signal from the B terminal of 
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the micon 40 is applied to the base terminal of a switching 
NPN transistor Q2 . The collector terminal is connected to a 
power terminal through a light-emitting diode LED and the 
emitter terminal is grounded. Accordingly, a high-level 
lock-function indicating signal applied from the B terminal 
causes the light-emitting diode LED to emit light, thus 
indicating that the lock function is currently in effect. 
[0010] The switching circuit 100 is connected between the 
micon 40 and the key matrix 10. The switching circuit 100 
comprises a first switching unit 60 including a switching 
transistor Ql and a second switching unit 70 including a 
plurality of switches SW1 to SW5 for controlling key scan 
pulses applied from the micon 40 to the key matrix 10. The 
first switching unit 60 is connected to the terminal A of 
the micon 40, and the transistor Ql is driven in accordance 
with a switching signal output from the terminal A. The 
second switching unit 70 includes the plurality of switches 
SW1 to SW5, and is connected between output terminals a to e 
of the key scan pulses of the micon 40 and the key matrix 10. 
The operation of the switches SW1 to SW5 is controlled in 
accordance with a switch control signal supplied from the 
first switching unit 60. In other words, if the switch 
control signal from the first switching unit 60 is at a low 
level, the switches SW1 to SW5 of the second switching unit 
are turned "off", thus blocking the key scan pulses from the 
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micon 40 to the key matrix 10. If the switch control signal 
is at a high level, the switches SW1 to SW5 are turned "on", 
thus applying the key scan pluses. 

[0011] More specifically, if a user does not press the lock 
function key of the transmitter 30, a low-level switching 
signal is applied from the A terminal of the micon 40 to the 
base terminal of the transistor Ql of the first switching 
unit 60. Then, since the transistor Ql is turned off, a 
high-level switch control signal is output from the first 
switching unit 60 and is applied to each of the switches of 
the second switching unit 70. The switches SW1 to SW5 
maintain the on-state in accordance with the high-level 
switch control signal. Thus, the key scan pulses output 
from the output terminals a to e of the micon 40 are applied 
to the key matrix 10. Therefore, the micon 40 recognizes a 
pressed key among the keys of the key matrix 10. Also, a 
low-level lock-function indicating signal is output from the 
B terminal of the micon 40 and is applied to the base 
terminal of the transistor Q2 of the display unit 50. Then, 
the transistor Q2 is turned off, and the light-emitting 
diode LED is thus turned off and does not emit light. 
Accordingly, the unpressed state of the lock function key of 
the transmitter 30 is indicated. 

[0012] In contrast, if the user presses the lock function 
key of the transmitter 30, the transmitter 30 sends a lock 
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function signal by means of the infrared diode Dl . Then, 
the receiver 20 receives the lock function signal by means 
of the photodiode D2 and transmits it to the micon 40. 
After the lock function signal is input from the receiver 20 
to the micon 40, a high-level switching signal and a high- 
level lock-function indicating signal are output from the A 
terminal and the B terminal, respectively. Accordingly, the 
transistor Ql of the first switching unit 60 connected to 
the A terminal is turned on, and a low level switching 
control signal is applied to the second switching unit 70. 
Then, each of the switches SW1 to SW5 of the second 
switching unit 70 to which the low-level switching control 
signal is applied is turned off. Accordingly, key scan 
pulses applied from the output terminals a to e of the micon 
40 to the key matrix 10 are blocked by the switches SW1 to 
SW5. Even if any one of the keys of the key matrix 10 is 
pressed, the micon 40 cannot recognize that the key is 
pressed. Thus, the currently executed function is 
maintained. Also, the high-level lock-function indicating 
signal is output from the B terminal of the micon 40 and is 
applied to the base terminal of the transistor Q2 of the 
display unit 50. Then, the transistor Q2 is turned on and 
the light-emitting diode emits light. Thus, the user easily 
understands that the lock function is in effect. 
[0013] Although the present invention has been described 
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with reference to the particular embodiment as described 
above, the above embodiment is merely an example and the 
present invention is not limited to this. 
[0014] 

[Advantages] As described above, a key matrix control 
device according to the present invention controls the 
driving of a key matrix of a main unit by a lock function 
key provided with a remote control transmitter, thus 
preventing the currently executed function from being 
changed due to an operation of the key matrix. Consequently, 
the possibility of a wrong operation due to an error or the 
like and the resulting inconvenience of use can thus be 
successfully avoided . 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a block diagram showing an example of 
a conventional device. 

[Fig. 2] Fig. 2 is a block diagram showing a key matrix 
control device according to an embodiment of the present 
invention. 

[Reference Numerals ] 

10: key matrix, 20: receiver, 30: transmitter, 40: 
micon, 50: display unit, 60: first switching unit, 70: 
second switching unit, 100: switching circuit, Ql and Q2 : 
transistors, LED: light-emitting diode, Dl : infrared diode, 
D2 : photodiode 
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